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Single Particle Soot Photometer 

SP-2* 
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Broadband Incandescence Detector 
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different wavelength bands. 




Broadband 

incandescence 

detector 



The ratio of light measured in the different wavelength bands is independent of emissivity and from this ratio is derived the 
temperature of incandescence. This incandescence temperature is an indicator of the particle composition, e.g. black 
carbon incandesces at approximately 4200 K while iron has a temperature of incandescence of approximately 2850 K. 
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LS Non-LAP 
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concentrations of absorbing particles less than 0.4 jam. 




1 min. Averages 



This 3D representation shows the mass of light absorbing particles as a function of location. There is a great deal of 
variability but in general, mass increases to the west and north, with a range from 1 to 600 ng nr 3 . 
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The SP2 number and mass concentrations were averaged in 2° intervals of latitude for stratospheric altitudes. Also 
averaged were the concentrations from the heated and non-heated CN counter. There is a positive trend in LAP 
concentrations, with a fair degree of variability. The fraction of the total concentration that are LAP particles (right panels) 
also increase with latitude. The LAP fraction is consistent with the non-volatile CN fraction that was measured. 



Research Number Mass Number Mass 

Study Concentration Concentration Fraction Fraction 

(cm -3 )* (ng nr 3 )* 
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This table compares the current measurements with previous 
measurements in the same latitude and altitude band. 















Wire Impactor 



Previous measurements used wire impactors to collect particles and electron microscopy to estimate black carbon mass. 
There are huge uncertainties associated with this technique. 
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Average 



The CO measurements, averaged in the same latitude bands, indicate large variability in CO above the background 
stratospheric value of approximately 30 ppb. This suggests the transport of tropospheric air into the arctic vortex. This 
implies that a large fraction of the absorbing particles are coming from sources other than aircraft and from the 
troposphere, perhaps biomass burning or urban emissions. 
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How efficient is wet deposition for removing BC? 



